Rational, aims and objectives Sustainability of new methods implemented in health care is one of the most central issues in addressing the gap between research and practice, but is seldom assessed in implementation studies. The aim of this study was to evaluate the implementation of a new tool for lifestyle intervention in primary health care (PHC) 2 years after the introduction, and assess if the implementation strategy used influenced sustainability.
Introduction
Primary health care (PHC) has an important task in addressing lifestyle issues that might influence health, and computer-based solutions have been shown to have the capacity to facilitate this [1, 2] . To be effective, however, it is important that such methods are successfully implemented and that their use in practice is sustained over time. One of the most central issues in addressing the gap between research and practice is the sustainability of innovations [3] . Despite this, sustainability is seldom assessed in implementation studies, which are often focused on barriers to and facilitators for implementation [4] [5] [6] [7] . Factors known to improve the results in a short-term perspective, such as the use of economic incentives (e.g. pay for performance), have not proved to be effective over time [8] [9] [10] .
Research funding typically supports follow-up for only 1 or 2 years, making it difficult to assess the use of an innovation or an intervention from a longer-term perspective [6] .
However, it has been suggested that an implementation process requires 2-4 years, after which sustainability can be evaluated [11] .
Studies on the factors associated with sustainability have shown that leadership and attitudes are important at the staff level; infrastructure and fit with goals and culture at the organizational level; and adaptability and evidence are two of the important factors at the process level [12] . In a study on the sustainability of health promotion interventions, variables independently associated with perceived sustainability were low cost or no cost, modification of interventions during implementation, a good intervention-provider fit, and the presence of a program champion who advocates continuation of the intervention [13] .
The study described in this article was conducted in Sweden, where health care is publicly funded and provided by county councils, and is part of an intervention study with the aim of evaluating an implementation in PHC. In 2008, a computer-based lifestyle intervention tool (CLT) was introduced at six selected PHC units, i.e. health care centers with general practitioners (GPs) and other health care professionals, using two different implementation strategies: a theory-based explicit strategy and an implicit strategy, not based on theory [14] .
The first evaluation, performed after 6 months, showed that a creative climate at baseline in combination with an explicit implementation strategy predicted a positive implementation outcome [15] . After 9 months, both a quantitative and a qualitative evaluation were performed, showing that one of the six units had a significantly higher proportion of patients referred to the CLT than any of the other units [16] . Staff at this unit expressed positive expectations, perceptions of the CLT being compatible with existing routines, and perceptions of the CLT having advantages compared with previous practice [16] . When the RE-AIM framework was used for evaluation after 9 months, the explicit implementation strategy was found to have a positive effect on implementation outcome [14] .
This article presents the 24-month evaluation, comparing the strategies used for implementation, but also assessing differences between the units where the same strategy was used. The unit found earlier to have a significantly better outcome than the other units was used as a reference for part of the analysis. The RE-AIM framework, assessing the dimensions Reach, Effectiveness, Adoption, Implementation and Maintenance, was used for the evaluation [17] . The aim of the study was to evaluate the implementation 2 years after the introduction of a new tool in PHC and assess if the explicit strategy was associated with sustainability.
Methods
Setting and study design Six PHC units, two from each of three county councils in the southeast of Sweden, volunteered to participate in the study. Unit size in terms of listed patients varied from approximately 6000 to 13,500 when the CLT was introduced in 2008. The follow-up evaluation described in this article was performed 24 months after the initiation of patient referral to the CLT. Only staff members at the six participating units who took part in the former assessments [14, 15] , were selected for this evaluation, as the study population was a 
Implementation objective and strategies
The CLT consists of a touch-screen computer equipped with a lifestyle assessment on alcohol consumption and physical activity habits, and a printer. Patients who perform the assessment receive immediate written feedback placing them in one of three categories, regarding alcohol (low risk, increased risk or hazardous consumption) and regarding physical activity (active, insufficiently active or inactive). Tailored advice is provided in a few statements, based on their answers. The CLT is described in detail in Carlfjord et al. [18] .
Two different strategies, explicit and implicit, were used to introduce the CLT. The explicit implementation strategy began with an information session with a change agent from the research team visiting the unit. This first staff meeting was followed by a 4-week period during which staff members had the opportunity to perform the lifestyle assessment and become familiar with the CLT. After the test period, the change agent visited the unit again;
there was a discussion about the tool before mutual agreement to incorporate it as a working method (or not) was made. The explicit strategy was developed using Rogers' theories about the innovation-decision process, including knowledge (the information session), persuasion (the test period), decision (the decision session), and implementation [19] . After the second meeting, the CLT was made available to patients and referral to the CLT was encouraged. The implicit, not theory-based, implementation strategy included a similar information session at the unit by a change agent from the research team.
Immediately after that session, the CLT was installed and made available to patients. Staff members were given instructions about the opportunity to refer their patients to the CLT, but no further dialogue was encouraged.
One unit within each county council was assigned anonymously to the explicit strategy, the other to the implicit strategy. Units where the explicit strategy was used are referred to here as explicit units and units where the implicit strategy are called implicit units. The research team provided monthly feedback about the number of assessments performed, the proportion of patients in each category and reported on referrals to the manager and a liaison at each unit.
The RE-AIM framework
The RE-AIM framework evaluates implementation in five dimensions: Reach (the target population), Effectiveness (impact on important outcomes), Adoption (settings willing to adopt), Implementation (consistency of delivery of intervention) and Maintenance (over time) [17] . For the present study, the framework was adapted so that Reach measured the proportion and frequency of staff members using the CLT as a working tool, Effectiveness measured the effect on staff members' attitudes and performance, Adoption was used to assess adoption at the setting level (proportion of patients being referred to the CLT), and Implementation measured fidelity to the original ideas of the innovation. Maintenance, not assessed after 9 months, was calculated from the Adoption rates over time for the 24-month evaluation. The concept of implementation in this article is used in two ways: as one of the dimensions of the RE-AIM framework, but also to describe the whole process of introducing and putting an innovation into practice.
Data collection
For the 9-month follow-up, a questionnaire with the aim of covering and evaluating the three RE-AIM dimensions, Reach, Effectiveness, and Implementation, was developed [14] .
For the 24-month follow-up described in the present article, four new questions on Implementation and two questions on the manager's attitude towards discussing lifestyle issues and about responsibility to address lifestyle issues in health care, were added. Apart from background factors such as gender and profession, the 24-month questionnaire included ten statements about the computer-based tool which were answered using a 4-point Likert type scale (agree, partly agree, partly disagree, disagree) and questions on referral to the computer and opinions about lifestyle issues. Questions were thoroughly examined and discussed by a group of experts in the research team until consensus was reached.
The questionnaire was sent by e-mail to staff at the participating units after the computers had been in operation, available to patients, for 24 months. In operation was interpreted as the time computers were functioning; in some units, the time period was prolonged to compensate for short periods of malfunction or holiday closures (one unit closed for 2 months during the study period). One hundred and seventeen questionnaires were distributed using the Web-based tool Publech® Survey 5.6, 62 to explicit units and 55 to implicit units. Reminders were sent to non-responders after 2 weeks and after 3 weeks.
Questionnaires were answered anonymously and data were treated as confidential.
The outcome measurement for Adoption was the proportion of patients aged 18 years or older who visited the unit (eligible patients), performed the assessment, and stated they had been referred to the CLT by a staff member (referred patients (RP)). Data regarding RP were collected from the CLT database stored at each county council office. The number of eligible patients was obtained from county council registers. Data from county council registers were not available for Unit V and VI for the whole time period due to a change in the register's computer system. This was solved by calculating a mean number from available data, and estimating a mean for the period for which data were missing. Evaluation of Adoption was based on a 19-24 months period.
The Maintenance dimension was measured by comparing the proportion of RP over time (in 3-month periods). To assess the number of unique individuals visiting the units, three measurement periods were chosen: (1) after 0-9 months of operation; (2) months 10-18; (3) months 19-24. Within each 3-month period, a mean value for the number of eligible patients was calculated for the units and this value was compared with RP, registered monthly during the 24-month study period. All five RE-AIM dimensions were evaluated for differences between explicit and implicit units. Analysis of Unit I in comparison with all other units, and analysis of differences within the explicit and the implicit groups were also performed.
Data analysis
Statistical analyses were performed using the computer-based analysis program, Statistical Package for the Social Sciences (SPSS) version 19.0. Statistical significance was set at p≤0.05. Analysis of differences between groups according to ordinal data was performed using the Mann-Whitney U or the Kruskal-Wallis tests, analysis of differences according to nominal data was performed using the chi-squared test, and differences in proportions between units were calculated as a risk ratio [20] .
Results
Two explicit units, Units I and II (response rates 59% and 62%), and three implicit units, Units III-V (response rates 62%, 65%, and 77%), were included in the analysis. One unit (VI) had only four responders and was thus not included in the analysis. An analysis of the dropouts was performed and showed no significant differences in the proportions of each staff category or in gender among responders compared with the invited population.
In the explicit group, 22% of responders were GPs, 50% were nurses, 16% were nurse assistants, and 12% were allied health professionals. In the implicit group, the corresponding proportions were GPs 19%, nurses 54%, nurse assistants 16%, and allied professionals 11%.
Responders in both groups had a mean age of 50 years (31-63 years in the explicit group, 31-65 years in the implicit group), and 84% in the explicit group and 89% in the implicit group were women. Of responders from the explicit units, 81% had been working in their profession >10 years; the corresponding figure for the implicit units was 89%. At Unit I, 16% of the responders were GPs, 42% were nurses, 21% were nurse assistants, and 21% were allied professionals. Mean age was 49 years, 84% were women, and 74% had been working in their profession >10 years.
Reach
The dimension Reach was measured as the proportion of staff referring patients to the CLT and frequency of referral. Data were obtained from the staff questionnaire. Response alternatives were daily, once a week, once a month or never. Explicit units reported daily or weekly referral to a higher degree than implicit units, but within the explicit group only staff at Unit I reported daily or weekly referral. When Unit I was compared with Units II-V, regardless of strategy, the difference was significant (p=0.000).
Effectiveness, Adoption, and Implementation
Six of the statements/questions in the questionnaire concerned the dimension Effectiveness (Table 1) . Comparing units according to strategy, responders at the explicit units were significantly more positive than responders at implicit units in four of the statements/questions, but an analysis at unit level showed significant differences between the two explicit units in two of these. For the statements "It feels good to refer to the CLT", and "I can represent the advice …", no differences were found within the explicit group or within the implicit group, showing a possible difference according to strategy used. Staff at Unit I reported having read the advice provided by the CLT to a higher degree than staff at Unit II (Table 1) .
To compare Adoption, a risk ratio (RR) for an eligible patient to be referred to the CLT was calculated. The RR to be referred to the CLT in an explicit unit compared with an implicit unit was 1.40 (confidence interval (CI) 0.83-2.33), showing no significant difference according to strategy. The RR to be referred to the CLT at Unit I compared with Units II-V was 3.15 (CI 1.89-5.24).
Implementation was assessed with seven questions/statements. At explicit units, more positive answers were given in six of these, but all the differences could be attributed to differences between Unit I and Units II-V; within the group Units II-V, no differences were found ( Table 2) .
Maintenance
Maintenance was measured in terms of the proportion of RP in periods of 3 months from baseline to 24-month follow-up. The difference between these proportions at explicit and implicit units over time is illustrated in Fig. 1 . The proportion of RP started at a higher level in the explicit units than in the implicit units. Over time, the proportions decreased and the difference between the explicit and implicit units almost disappeared. In the last 6 months, the proportions showed a tendency to stabilize at low levels. Proportions of RP over time at Unit I compared with Units II-V are illustrated in Fig. 2 . The proportions of RP at Unit I were higher, but with decreasing differences over time, as proportions declined at Unit I. The mean number of eligible patients per month was 1264 at explicit units and 1674 at implicit units.
Attitudes towards addressing lifestyle issues
At explicit units, 28 (87%) of the 32 respondents agreed to the statement that health care staff have a responsibility to ask patients about lifestyle issues, and 31 (99%) agreed that the manager was positive about staff discussing lifestyle issues with patients. Corresponding numbers at implicit units were 27 (73%) of 37 responders agreed that the staff have this responsibility, and 36 (97%) perceived the manager as positive. No differences were found between Unit I and Units II-V for these items.
Discussion
The study was conducted to evaluate implementation 2 years after the introduction of a new tool for lifestyle intervention in PHC, and assess if the implementation strategy was associated with sustainability. The main finding was that apparent differences according to strategy could be attributed to a great extent to one specific unit presenting a better outcome than any of the other units. A possible difference between strategies was found only regarding two items in the dimension Effectiveness. Differences in Adoption, based on register data, detected after 9 months [14] had leveled out after 24 months. Maintenance revealed proportions of RP decreasing over time regardless of strategy, with a tendency to stabilize at low levels for the last 6 months of the study.
The explicit implementation strategy used in the study was based on Rogers' theories of the innovation-decision process, providing a test period to make staff try and reflect on the new tool, and a discussion session to increase involvement in the decision [19] . This strategy was supposed to facilitate the uptake of the innovation, but contained no specific activities aimed at promoting sustainability. However, as outcome differed according to strategy at the 9-month evaluation [14] , it was considered important to compare explicit and implicit units also for the 24-month evaluation. The factors at the process level that have been shown to be related to sustainability are evidence, adaptability (modification), low cost, and the presence of a program champion [12, 13, 21] . In the present study, modification was encouraged primarily at explicit units, as they were provided with an extra decision/discussion session focusing on how to use the tool. The other factors did not differ between strategies.
At the organizational level, the factors infrastructure and fit with goals and culture, have been found to influence sustainability [12, 13, 21] . These factors were not assessed in the present study and might have differed. A common goal in PHC, however, is to address lifestyle issues, and computer-based solutions have been found to be feasible to help accomplish this task [22] [23] [24] . When organizational climate was assessed at the units participating in the present study, the two explicit units had similar scores, both indicating innovativeness [15] . The difference in implementation outcome found between the two explicit units thus cannot be explained by a more creative climate. One implicit unit scored higher than the explicit units and two scored lower [15] .
Attitudes among staff and leadership are other factors important for sustainability [12, 21] .
Attitudes to addressing lifestyle issues, when assessed in the present study, were that most staff at both the explicit and implicit units believed that it is their responsibility to address lifestyle issues. Regarding leadership, staff at all the units were confident that their manager was positive about staff discussing lifestyle issues with patients. When managers at the participating units were interviewed at the 9-month follow-up, they all seemed visionary about the implementation of the CLT, they perceived prevention as an important task, and felt a responsibility to provide preventive services [25] . Thus, both attitudes and leadership could have contributed to sustainability at all units.
In the present study, data regarding the RE-AIM dimensions Reach, Effectiveness and Implementation were based on staff reporting from the questionnaires. Regarding Reach, staff at Unit I reported referring to the CLT to a higher degree than staff at Units II-V.
Register data on Adoption showed a corresponding difference. This congruence between staff-reported data and register data indicates that patients being referred to the CLT actually did perform the assessment, and that over-reporting referral as an effect of social desirability [26] was not affecting the results.
The Effectiveness dimension in the present study measures how the implementation of the CLT has influenced staff at the units, and showed differences between explicit and implicit units in two of the items assessed. These differences were also seen after 9 months [14] . Staff at explicit units seem to have been more influenced by the implementation of the CLT, probably due to the test period and the involvement in the decision, an effect that is still present after 2 years. This could be explained in terms of research use typology, distinguishing between conceptual and instrumental research use [10] . Conceptual use includes a change in knowledge and attitudes, which probably occurred at explicit units, where staff have come to believe that referral to the CLT can be of benefit to patients. obtained to the same degree.
Implementation, as a RE-AIM dimension, assesses if the innovation is used as intended.
Regarding Implementation, almost all apparent differences according to strategy found in the present study could be attributed to differences between Unit I and Units II-V. Previous evaluations have shown that staff at Unit I had more positive expectations regarding the CLT than the other units; they also found it compatible and perceived that it had advantages compared with previous practice [16] . In the present study, staff at Unit I stated that the CLT facilitates work with lifestyle issues and that it is now an important part of addressing lifestyle issues. In contrast, staff at Units II-V to a higher degree stated that they see no need for the CLT. When Greenhalgh et al. [7] describe what they call a learning organization, they mention skills to acquire and transfer knowledge which then is used to modify behavior within the organization. These characteristics seem to be present at Unit I, which probably made the explicit strategy more effective at Unit I than at Unit II, where the same strategy was used. Trial, for example, was an important part of the explicit strategy. Staff members who tried the CLT received the printed advice, and as fewer staff members at Unit II than at Unit I stated that they did read the advice, this could indicate a lower proportion of staff who exploited the opportunity to try the CLT at Unit II. Adoption, measured as the proportion of patients reporting staff referral to the CLT, was not higher at explicit units than at implicit units after 24 months. At Unit I, however, significantly more patients reported referral than at Units II-V, but also at Unit I the proportion of patients reporting referral was less than 1% of eligible patients. This must be considered a failure, even if it is known that when new technology is installed in an organization, about 70% of all change initiatives fail to survive [27] .
Maintenance assesses how the innovation is used over time. Results regarding Maintenance are somewhat discouraging, because the referral rates decreased over time, and the differences between strategies that could be seen for the first months had disappeared during the last few months of the study period. This picture is also present when Unit I is compared with Units II-V. This shows that continued referral demands effort, and regardless of the strategy at introduction, continued implementation activities seems to be required, for example, by electing a program champion as suggested by O'Loughlin et al. [13] and Parrish et al. [21] . Other factors found to support long-term change when quality improvement in primary care has been studied are education and reinforcement [28] . These factors could also be facilitated by a program champion.
The nature of this study involves a number of limitations that must be considered when interpreting the results. Most of the data are self-reported by staff, and data from the CLT database regarding referral were registered only in cases when patients actually did perform the assessment. There was no reliable instrument to measure how many patients were referred but chose not to perform the assessment. Thus, referral rates might have been higher than what was registered. Another limitation is that the questionnaires were designed for the specific study. A group of experts from the research team thoroughly examined and discussed the questions until consensus was reached, to obtain face validity, but the questionnaires have not been tested for reliability [29] .
The design of the study caused some difficulties in the use of data from county council registers. Patients visiting the units several times a month were not supposed to be referred to the CLT each time, which is why monthly registering of unique eligible patients could not be used. Instead, a mean number of eligible patients per month was calculated from the number of unique patients over a longer time period. Over the whole study period, this is thought to have had no or little impact.
Including both staff-reported data and register data was a strength in the study. The RE-AIM framework served as a tool to evaluate both types of data in a structured way, evaluating three of the dimensions based on staff-reported data, and two dimensions based on register data. The response rate for the staff questionnaire was fairly high, and the dropout analysis showed no differences between responders and the invited group.
Conclusion
After 24 months, the most positive outcomes regarding Reach, Effectiveness, Adoption Implementation, and Maintenance were found in one of the units where the explicit strategy was used. Explicit strategy per se had some effect on the dimension Effectiveness, but was not associated with sustainability overall. Staff at the most successful unit earlier had been found to have positive expectations regarding the CLT and to find it compatible with existing routines.
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Paulhus Only responders who stated they had read the advice are included in the calculation. Figure 1 
